Yellow mosaic of wheat was first described in Japan in 1927. Its causal agent was identified as wheat yellow mosaic virus (WYMV)1, 2, 5). In Canada, the virus respon sible for a similar disease of wheat was designated as wheat spindle streak mosaic virus (WSSMV)6). Later, Usugi and Saito11) reported that WYMV and WSSMV are strains of the same virus differing only slightly in their serological and pathological characteristics. Both WYMV and WSSMV have filamentous particles with two modal lengths of 250-300 and 550-650 nm, and are transmitted by the soil-inhabiting fungus Polymyxa graminis6, 10, 11) . WYMV is widespread in Japan, and causes, often in co-infection with soil-borne wheat mosaic virus (SBWMV), serious damage to winter (autumn-sown) wheat crops. However, soil-borne viruses have never been recorded on wheat in Hokkaido region; major autumn-sown wheat cultivars grown in Hokkaido were reported to have resistance against both WYMV and SBWMV3). Nevertheless, in 1991 yellow mosaic was first found in winter wheat in Eniwa-city, Hokkaido. Here, we report on the occurrence and distribution of WYMV in Hokkaido, comparisons of pathological and sero logical properties of a Hokkaido isolate of WYMV (WYMV-H) with a Japanese type isolate of WYMV (WYMV-T) from Ibaraki Prefecture (Kanto Region)10) and a Canadian WSSMV isolate6) and field experiments on the effect of WYMV infection on different wheat cultivars.
During Three wheat cultivars (Table 3) were sown in a WYMV-infested field in Date-city, Hokkaido in Septem ber 1994. Forty plants of each cultivar were sampled randomly in May 1995, their symptoms were recorded, and virus infection was examined by ELISA. Grain yield was measured in July.
In April 1991, yellow mosaic symptoms were first observed in a wheat field (cv. Chihokukomugi) in Eniwa. Infected plants contained filamentous virus particles with two modal lengths of 250-300 and 550-650 nm, and showed positive reaction with WYMV antiserum in ELISA. Surveys during 1991-1994 in this area revealed that WYMV also occurred in eleven fields in Naganuma town, ten in Chitose-city and one in Yui-town. During 1993-1994, WYMV was also found in 47 fields through out another area in Date-city. In the two areas where WYMV was found, the disease usually occurred in scattered patches in fields. Diseased plants (mostly cvs. Chihokukomugi and Horoshirikomugi) showed systemic mosaic symptoms with only slight yellowing and stunt ing. SBWMV was not detected by ELISA from any field samples from the two areas. Although about 100 wheat fields in Kitami or Tokachi areas were surveyed in 1991, no virus-like symptoms were observed.
Results of mechanical inoculation experiments are summarized in Table 1 WYMV-T are consistent with those observed in previ ous field experiments in Ibaraki3). After mechanical inoculation, two spring wheat cvs. Haruhikari and Haruyutaka, durum wheat cv. LD222, rye cv. Vonel and triticale cv. Raidux were infected with all three virus isolates. Ten other wheat cultivars were also infected with WSSMV, but they showed resistance to either WYMV-H or WYMV-T, or both. The results clearly show that WYMV-H, WYMV-T and WSSMV differ from one another in their pathogenicity towards wheat cultivars. Interestingly, cv. Norin 61, which is a major autumn-sown wheat cultivar in Kanto region, was infect. ed with WYMV-T but not with WYMV-H, whereas cvs. Chihokukomugi and Horoshirikomugi, both of which are major autumn-sown wheat cultivars in Hokkaido, were infected with WYMV-H but not with WYMV-T. WYMV-H caused on Chihokukomugi and Horoshiri komugi systemic mosaic symptoms with only slight yellowing and stunting.
Results of ELISA (Table 2) showed serological differences between WYMV-T and WSSMV, as report ed previously9, 11). WYMV-H reacted more strongly with antiserum to WYMV-T than with antiserum to While this study was in progress, a new wheat cultivar Hokushin was introduced in 1994, then distributed rapid ly in Hokkaido because of both its high grain quality and yield and its resistance to snow blight and powdery mildew. However, our field experiments (Table 3) showed that WYMV caused more severe symptoms with prominent yellowing and stunting and yield reduction on Hokushin than on two older cultivars, Chihokukomugi and Horoshirikomugi.
This study revealed that WYMV occurs in two large areas in the southern part of Hokkaido. Although reported local variations in cultivar resistance of wheat to WYMV have indicated the occurrence of WYMV strains with different pathogenicities1, 4), cv. Hatakeda komugi was always very susceptible to WYMV in fields at different locations from Tohoku to Kyushu regions1, 3, 4) . results indicate that WYMV-H from Hokkaido, which does not infect Hatakedakomugi, is a new strain which differs from WYMV strains occurring in other regions and has specific pathogenicity towards the major wheat cultivars grown in Hokkaido. The leading autumn-sown wheat cultivars in Hokkaido have changed in the past decade from Horoshirikomugi and Chihokukomugi to Hokushin. These three cultivars are closely related genealogically and are susceptible to WYMV-H. However, in our field experiments (Table 3) , they differed in their tolerance to WYMV; Hokushin was most severely damaged. Indeed, after Hokushin was introduced, both the incidence of and damage by WYMV have rapidly increased in the two areas, espe cially in Date. Yellow mosaic symptoms have also been observed in some other areas (our unpublished results). To prevent further spread of and damage by WYMV, extensive field surveys in all winter wheat-growing areas in Hokkaido are urgently required, and new cultivars with high resistance to WYMV as well as other desirable agronomic characters (e. g. grain quality) need to be developed.
